Abstract-This study provide a new method for preparations of collagen films with extra cellular matrix via treatments of supercritical carbon dioxide fluid and NH4OH. Tissue engineering combines knowledge of engineering materials and medical applications to find more undiscovered things through this knowledge. Extracting bioactive collagen from the skin and bone of animals is a hot topic. A series of collagen scaffolds are obtained by removing the cell and subcutaneous fat from the porcine dermal via treatments of supercritical carbon dioxide fluid and NH4OH. The resulting collagen is mostly insoluble in water because of ECM structure. This study mainly focus on the effects of treatments of supercritical carbon dioxide fluid and ammonium solutions on the removal of subcutaneous fat and impurities from porcine dermal. Scanning electron microscope results showed the effect of supercritical fluid and aqueous ammonium solutions on preparations of collagen films with ECM by using porcine dermal tissue.
INTRODUCTION
The purpose of this study is to provide a new method for preparation of tissue material by using decellularization techniques. The resulting tissue material such as collagen with extracellular matrix (ECM) would impact on the mechanical and biological properties of transitional biomaterials [1] . Always the interaction of molecules in the cell is indirect and mediated by matrix glycoproteins, but cells also express receptors, which have the ability to directly bind to the triple helical microdomains in the microstructure of collagens [1] . The extracellular matrix (ECM) is a bioactive material that is made up of a mixture of complex structural and functional proteins, proteoglycans and biological factors that influences cell adhesion and growth, directs cellular fate, and modulates host tissue responses [2] . The extracellular matrix(ECM)can be used as a scaffold for cell regeneration [3] . Biologic scaffolds composed of extracellular matrix (ECM) are commonly used for reconstructive surgical applications and regenerative medicine strategies for tissue and organ replacement. The ECM represents the secreted products of resident cells of each tissue, skin, and organ, is in a state of dynamic reciprocity with the cells in response to changes in the microenvironment, and has been shown to provide cues that affect cell migration, proliferation, and differentiation. The fibrils are composed of collagen molecules that consist of a triple helix approximately 300 nm in length. Proteolytic cleavage of the propeptides results in triple helical collagen molecules that have short telopeptides at each end and can assemble into fibrils [4] . In addition, current dilapidations and decellularization methods either require tedious and lengthy processes using enzymatic digestion or involve the use of harsh chemicals [2] . In order to reduce the use of harsh chemicals, supercritical fluids would be employed to defat and decellularization of porcine skin and tissue. One relatively unexplored method worthy of consideration is using a combination of supercritical carbon dioxide (scCO2) and active molecules instead of aqueous-or alcohol-based solvents extraction [9] . In this study, supercritical carbon dioxide(scCO2) in a supercritical phase has relative low viscosity and relative high diffusivity. Such properties would be observed between gas and liquid properties that is known to be affordable, non-toxic, ecofriendly, and a mild critical temperature (31.1 °C), making it viable at physiologic temperatures [5, 6, 9] . Adipose tissue is an important source of extracellular matrix (ECM) material that could be prepared by using decellularized defatting procedure [6] II. EXPERIMENTAL
A. Materials
The chemicals used in the Alkaloids of ammoniumhydroxide(Sigma-Aldrich Company), alcohol, sodium dihydrogen phosphate and disodium hydrogen phosphate (First Chemical Works Company, Taiwan).
Supercritical carbon dioxide fluid operating conditions: carbon dioxide's purity of 99.999%, pressure of 20 MPa, temperature of 60°C, sample was washed time for 6 hours.
B. Preparation of the Porcine Dermal' Sample
Selection of ISO9001 quality certification, ISO14001 environmental certification porcine with the machine which self-made R & D, it can produce steadily the thickness of about 5mm of dermal tissue.
C. The Treatments by Using Supercritical Carbon Dioxide
Fluid(SCF-CO2) Supercritical carbon dioxide fluid (SCF-CO 2 ) was used in experiments. The SCF-CO 2 treatment could be employed before ammoniumhydroxide treatments. It also was used to be a Fixed Variables.
D. Degreaser Treatments by Usingammonium Hydroxide and Supercritical Carbon Dioxide Fluid(SCF)
The sample S-XAY (X represents the concentration of ammonium solutions of 2.5 and 25% and Y represents the reaction time in the ammonium solutions) is reacted with ammonia in the temperature of 27 o C during different reaction times. The decellularized sample S-XAY was washed with PBS for10 minutes and washed with DD water for 20 minutes. Then, a series of decellularized samples S-XAY were washed with PBS(0.2g potassium dihydrogen phosphate and1.150g disodium dihydrogen phosphate) for removal of residual fat, and organic substance. The resulting collagen scaffolds could be obtained, analyzed and characterized by SEM, TGA, FTIR after vacuum drying.
III. RESULTS AND DISCUSSION
Our current study designed and prepared a series of new collagen scaffolds from porcine skin slices using a combination of ammonia treatment and supercritical carbon dioxide fluid technology. The resulting scaffolds could be a Artificial dressing substratepotential application for minimally invasive surgeries in orthopedics Ammonia is a compound of nitrogen and hydrogen with the formula NH3. The simplest pnictogen hydride, ammonia is a colourless gas with a characteristic pungent smell. Ammonia is readily soluble in water. The odor of ammonia has a highly alerting effect. Even the slightest traces of ammonia in the air can be perceived easily. One of the most characteristic properties of ammonia is its basicity. Ammonia is considered to be a weak base. The alkaline substance is capable of removing fat and utilizing the characteristic that ammonia is easily soluble in water to perform secondary degreasing of the supercritical sample. Ammonia was employed in this study for preparation of acellular dermal collagen matrix via a combination procedure with supercritical carbon dioxide fluid(SCF-CO2) as listed in Table I . A. The Micro-structure of Resulting Collagen Scaffolds Some solvents used as modifiers Such as ethanol for the supercritical carbon dioxide fluids (SCF-CO2) extraction of dermal matrices, to a lesser extent the more polar water, and their mixtures. Ethanol is used because of avoiding biphasic solvent mixtures at comparatively low pressures [10] . The supercritical carbon dioxide fluids (SCF-CO2) could form low interfacial tension, liquid-like solvating properties, and gaslike diffusion and viscosity. These properties could enhance penetration for the removal of target molecules [11] . In the binary (CO2/ethanol) system, ethanol was used in aqueous extractions to achieve tailored physical properties. The infiltration could be easily because of decreased surface tension. The mass transfer would be easily proceeded because of decreased viscosity [10] . 
B. Thermal Stability of Resulting Collagen of Scaffolds
Thermal stability of resulting collagen of scaffolds could be characterized by TGA. Thermogravimetric analysis of the material maximum pyrolysis temperature (Tdmax) up to more than 350 degrees, the experimental porcine dermal that heatresistant materials which the results were shown in Figure II and Table II [7] . 
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C. Fourier Transform Infrared Spectroscopy(FTIR) Analysis of Resulting Collagen Scaffolds
From the FTIR analysis, absorptions bands at 1,552, 1,455, 1,338, 1,239, 1,203, and 1,080 cm −1 could be observed. These bands might be attributed to the ν(CH 2) , ν(CH 3 ), ν(C-N), and ν(N-H) absorptions of resulting collagens. Furthermore, Amides I and Amides II absorptions could be found at 1,638 and 1,552 cm −1 respectively [8] . The absorption band at 3303 cm-1 δ(C-H) peak value of the fatty acid tend to slow down, demonstrating the effectiveness of the supercritical carb-on dioxide fluid(SCF-CO 2 ) [7] .
 FIGURE III. FTIR ANALYSIS OF DECELLULARIZATION SAMPLES
IV. CONCLUSION
In this study, a series of new collagen scaffold materials were prepared using ammonia and supercritical carbon dioxide fluid technology at different time scales. The time gradient in which ammonia is used to remove cells is different. This experiment provides a simple and time-saving method for decellularized tissue and degreased to form a structurally intact collagen scaffold. It also shows that supercritical carbon dioxide fluid is effective for cell degreasing. The Td(max) of the resulting collagen scaffold was observed at 360 °C. A collagen scaffold with high thermal stability is obtained. The scaffold obtained may be a potential application for collagen injection as well as a matrix for artificial dressings.
